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1. 

VARABLE-RATO TRANSMISSION 

SUMMARY OF THE INVENTION 

The invention relates in general to power transmis 
sion devices and particularly to variable drive ratio 
power transmission devices, both mechanical and elec 
tro-mechanical, and having either automatically 
changeable drive ratio means or manually changeable 
drive ratio means. 

This variable drive ratio transmission device is unique 
in that it provides an infinitely variable drive ratio 
means between a wide range of predesigned minimum 
and maximum drive ratios, either automatically or man 
ually. 

It is the primary object of the invention to provide a 
device and method to change the drive ratio of a rotat 
able power source, more efficiently and over a wider 
range of drive ratios than other presently known de 
vices. 

It is also an object of the invention to provide a de 
vice and method to infinitely vary the drive ratio, 
smoothly and efficiently, between a predesigned mini 
mum and maximum drive ratio. 

It is another object of the invention to provide a 
device and method for more efficient transmission of a 
rotatable power source. 

It is another object of the invention to provide a 
device and method for avoiding certain limitations in 
herent in prior applications of power transmission de 
VCeS. 

Other objects together with the foregoing are at 
tained in the embodiments of the invention described in 
the accompanying description and illustrated in the 
accompanying drawings. 

SHORT DESCRIPTION OF THE FIGURES 

FIG. 1 is a top view of the variable ratio transmission, 
with portions broken away to reveal certain interior 
detail; 

FIG. 2 is a side elevational view of the device of FIG. 
1, with portions broken away to reveal certain interior 
detail; 

FIG. 3 is a top fragmentary sectional view, to an 
enlarged scale, of a portion of the device of FIG. 2, the 
plane of the section being indicated by the lines 3-3 in 
FIG. 2; 
FIG. 4 is a top sectional view of the device of FIG. 2, 

taken on the line 4-4 in FIG. 2; 
FIG. 5 is a sectional view of the device of FIG. 1, 

taken on the line 5-5 in FIG. 1; 
FIG. 6 is a top view of a slightly modified variable 

ratio transmission, with portions broken away to reveal 
certain interior detail; 
FIG. 7 is a side elevational view of the device of FIG. 

6;, 
FIG. 8 is a top view of a further modified variable 

ratio transmission, with portions broken away to reveal 
certain interior detail; 

FIG. 9 is a side elevational view of the device of FIG. 
8; 
FIG. 10 is a top fragmentary sectional view, to an 

enlarged scale, of a portion of the device of FIG. 9, the 
plane of the section being indicated by the lines 10-10 
in FIG. 9; 
FIG. 11 is a fragmentary sectional view, to an en 

larged scale, of a right hand portion of FIG. 10; 
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2 
FIG. 12 is the same view as FIG. 11, with portions 

broken away to reveal certain interior detail; 
FIG. 13 is a side elevational of a further slightly mod 

ified variable ratio transmission; 
FIG. 14 is a top view of the device of FIG, 13; 
FIG. 15 is a top sectional view of the device of FIG. 

13, taken on the line 15-15 in FIG. 13; and, 
FIG. 16 is a side elevational sectional view of the 

device of FIG. 14, taken on the line 16-16 in FIG. 14. 
OETALED DESCRIPTION OF PREFERRED 

EMBODIMENT 

The variable ratio transmission of the invention, gen 
erally designated by the reference numeral 9 is enclosed 
within a suitable housing 10 which can also serve as a 
frame. 

In the FIG. 1 - 5 form of transmission, a drive shaft 
11, operated by a suitable power source such as an 
automobile engine or an electric motor, rotates bevel 
gear 12 which in turn rotates bevel gear 13 located on a 
first axis. Suitably mounted on anti-friction bearing 15, 
bevel gear 13 rotates axially about hollow cylindrical 
drum guide follower 14, and is fixed vertically by re 
tainer flanges 16. First variable diameter belt drum 17 is 
rotated by bevel gear 13 through heavy coil spring 18 
with rigid connections 19 and 20 to bevel gear 13 and 
first drum frame 31, respectively. 

Friction belt 21, in direct rotation with first drum 17, 
or drive drum, provides similar axial rotation on a sec 
ond axis of second varible diameter belt drum 22, or 
driven drum. 
Second drum 22 rotates shaft 23 journaled on frame 

10 through rigid connections 24 and 25 of second inner 
drum frame 26. Shaft 23, in turn, rotates driven shaft 27 
through bevel gear 28 and bevel gear 29. The rotational 
energy of driven shaft 27 may be used to perform work 
and operate any desired equipment within the designed 
capacity. 
Whenever driven shaft 27 is difficult to rotate and 

additional torque is required, drive drum 17 likewise 
requires a greater transfer of rotational energy from 
heavy coil spring 18. The increased force on spring 18 
results in a slight winding or tightening of the spring 
coils, causing a slight angular displacement of bevel 
gear 13 relative to circular plate 30 rigidly connected to 
drive drum 17 through electric motor housing 32, elec 
tric motor mounts 33, and drum frame 31. 
When tab 34, mounted on top of bevel gear 13, is 

displaced sufficiently to engage switch 35 (see FIG. 3), 
mounted on plate 30, switch 35 will activate electric 
motor 36. Power to operate electric motor 36 is pro 
vided through wires 37, brushes 38, conductive surfaces 
39, wires 40, (see FIG. 12), switch 35, wires 41, brushes 
42, conductive surfaces 43, and wires 44. 

It should be noted that when switch 35 is engaged in 
the above manner, then, as shown in FIG. 12, the de 
sired polarity of electric motor 36 is also attained. 
Switch positioning springs 61 and 62 insure a positive 
open or closed switch position to prevent unnecessary 
aging of electrical contacts. 

Electric motor 36 rotates reduction gears 36a which, 
in turn, rotate worm gears 45 through bevel gears 46 
and cone gears 47. This direction of rotation in worm 
gears 45 causes belt spring positioning bars 48 and atten 
dant traveler blocks 48a in threaded engagement with 
the worn gears 45 to move inwardly, allowing first 
resilient belt spring 49, or band, to contract, resulting in 
a net decrease in the diameter of variable diameter belt 
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drum 17. As shown in FIG. 4, one end of the band 49 is 
affixed to one of the traveler blocks 48. The remaining 
blocks 48 engage the band 49 in such a manner as to 
permit relative sliding movement of the overlapping 
band along its own length but control the radius of the 
band. The free end of the band 49 assumes a spiral 
shape, as appears most clearly in FIG. 4; and since the 
band is resilient, the circular portion of the band 49 
which is in engagement with the friction belt 21 pro 
vides a variable diameter belt-driving surface, the diam 
eter varying in dependence upon the radial location of 
the traveler blocks 48a, 
The tension in friction belt 21 will momentarily de 

crease as the diameter of the band 49 diminishes, allow 
ing coil spring 50 connected at one end to shaft 23 and 
at the other end to anchor 50a on spiderlike outer drum 
frame 51, to rotate spider 51 in a counter clockwise 
direction relative to inner drum frame 22, as viewed in 
FIG. 4. This relative differential rotation creates a rela 
tive angular displacement which allows wires 53 to pull 
radially translatable belt spring positioning bars 54 and 
second belt spring 55 or band, outwardly far enough to 
regain the designated tension in friction belt 21. The 
wires 53 are anchored at one end on the outer drum 51 
and at the other end on bars 54, the wires passing over 
pulleys 60 as shown. 
Now the diameter of belt drum 17 is smaller and the 

diameter of belt drum 22 is larger, thus gaining a greater 
mechanical advantage and a net increase of useful 
torque to driven shaft 27. 
Whenever less torque is required and a higher speed 

of rotation in driven shaft 27 is desired, variable diame 
ter belt drum 17 likewise requires a lesser transfer of 
rotational energy from heavy coil spring 18. 
The decreased force on spring 18 results in a slight 

unwinding or expanding of the spring coils, causing a 
slight angular displacement of bevel gear 13 relative to 
circular plate 30. The direction of relative angular dis 
placement is opposite to that discussed above in the case 
of increased power requirements. 
When tab 34a, mounted on top of bevel gear 13, is 

displaced sufficiently to engage switch 35, mounted on 
plate 30, switch 35 will activate electric motor 36. It 
should be noted that when a switch 35 is engaged in this 
manner, the desired polarity of electric motor 36, oppo 
site to that shown in FIG. 12, is attained. 

Electric motor 36 rotates reduction gears 36a which 
in turn rotate worm gears 45through bevel gears 46 and 
cone gears 47. This direction of rotation in worm gears 
45 causes belt spring positioning bars 48 to move out 
wardly, causing first belt spring 49, or band, to expand, 
resulting in a net increase in the diameter of variable 
diameter belt drum 17. The tension in friction belt 21 
will momentarily increase, causing coil spring 50 to 
rotate the spiderlike outer drum frame 51 in a clockwise 
direction relative to inner drum frame 52 as viewed in 
FIG. 4. This relative differential rotation results in a 
relative angular displacement which allows second 
resilientbelt spring 55, or band, to contract thus pulling 
belt spring positioning bars 54 inwardly until the de 
signed tension in friction belt 21 is re-established. Now 
the diameter of drive drum 17 is larger and the diameter 
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of driven drum 22 is smaller, thus allowing an increased 
speed of rotation in driven shaft 27 and reducing the 
torque on the driven shaft 27 for the same power input 
to drive shaft 11. 

In some applications of the variable-ratio transmis 
sion device, such as for an automobile, it may be desir 
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4. 
able to install a selector switch 56 (see FIGS. 2 and 5), 
which would insure a constant ratio when the automo 
bile transmission is in the neutral or reverse position. It 
may also be desirable to install an electro-mechanical 
switch 57, which would prevent a change in the trans 
mission ratio each time the accelerator is released. It 
may also be desirable to install electric motor cutoff 
switches or limit switches, 58 and 59 on the inner and 
outer ends of worm gear 45, respectively, to prevent 
electric motor 36 from attempting to achieve a belt 
drum diameter either greater or smaller than the de 
signed limit. Calibrated indicator box 62, with movable 
sensing arm 63, and wheel 64 engaging the belt 21 on a 
radius of the first circular band 49 indicates the ratio of 
belt drum 17 to that of belt drum 22. 
From the foregoing, it can be seen that this variable 

ratio transmission device will effectively and automati 
cally vary the drive ratio of a rotatable power source 
throughout a wide predesigned range of drive ratios to 
achieve the most efficient or most desirable speed and 
power of rotation. It can also be seen that variations to 
the diameter of variable diameter belt drum 17 occur 
only when a change in the power of rotation or when a 
change in the speed of rotation is desired. It can further 
be seen that variations to the diameter of variable diam 
eter belt drum 22 occur only to regain the designed 
operating tension of friction belt 21, and that drum 22 is 
not directly sensitive to rotational power and rotational 
speed requirements. 
An alternative structure and method of operation is 

disclosed in FIGS. 6 - 7. This modified form is similar 
to the previously described methods of operation and is 
described in detail as follows. 

Drive shaft 65, operated by a suitable power source 
such as an electric motor, rotates bevel gear 66 which in 
turn rotates bevel gear 67. Bevel gear 67 rotates shaft 68 
which, in turn, rotates a primary variable diameter 
drum generally designated by reference numeral 69, 
through rigid connections 70 and 71 to first inner drum 
frame 72, thence through primary friction belt position 
ing bars 73 to first outer drum frame 90. 

Friction belt 74, in direct rotation with the inner 
drum frame 72 of the primary drum 69, provides similar 
axial rotation of a secondary variable diameter drum 75 
comprising an outer drum frame 81 and an inner drum 
frame 85. Secondary drum 75 rotates shaft 76 through a 
heavy coil spring 77 secured at one end to shaft 76 and 
at the other end to second inner drum frame 85. A plu 
rality of friction belt positioning bars 78 connects the 
drum frames 81 and 85 but allows relative angular dis 
placement. Rigid connections 79 and 80 secure outer 
drum frame 81 to shaft 76. 

Shaft 76 rotates driven shaft 82 through bevel gear 83 
and bevel gear 84. The rotational energy of driven shaft 
82 may be used to perform work and operate any de 
sired equipment within the designed capacity. 
Whenever driven shaft 82 is difficult to rotate and 

additional torque is required, variable diameter belt 
drum 75 likewise requires a greater transfer of rota 
tional energy from heavy coil spring 77. The increased 
force on spring 77 results in a slight unwinding or ex 
panding of the spring coils, causing a slight clockwise 
angular displacement of second inner drum frame 85 
relative to second drum frame 81, as viewed in FIG. 6. 
This relative differential rotation continues, causing belt 
positioning bars 78, or blocks, to move radially outward 
along radial slots 87 in inner drum 85 and spiral slots 88 
in outer drum 81, resulting in a net increase in the diam 
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eter of second variable diameter drum 75 until a suffi 
cient power of rotation is available to shaft 82. 
The tension in friction belt 74 will momentarily in 

crease, allowing coil spring 89 to rotate first inner drum 
frame 72 in a counter clockwise direction relative to 
first outer drum frame 90, as viewed in FIG. 6. This 
relative differential rotation continues, causing belt 
positioning bars 73 to move radially inward along radial 
slots 92 in inner drum 72 and spiral slots 93 in outer 
drum 90, resulting in a net decrease in diameter of pri 
mary drum 69 until the designated tension in friction 
belt 74 is regained. Now the diameter of secondary 
drum 75 is larger and the diameter of primary drum 69 
is smaller, thus gaining a greater mechanical advantage 
and a net increase of useful power to driven shaft 82. 
Whenever less torque is required and a higher speed 

of rotation in driven shaft 82 is desired, secondary drum 
75 correspondingly requires a lesser transfer of rota 
tional energy from heavy coil spring 77. The decreased 
force on spring 77 results in a slight winding or tighten 
ing of the spring coils, causing a slight counter clock 
wise angular displacement of second inner drum frame 
85 relative to second outer drum frame 81, as viewed in 
F.G. 6. This relative differential rotation continues, 
causing belt positioning bars 78 to move radially inward 
along radial slots 87 and spiral slots 88, resulting in a net 
decrease in the diameter of secondary drum 75 until the 
desired higher speed of rotation in driven shaft 82 is 
attained or until the designed force in heavy coil spring 
77 is achieved. 
The tension in friction belt 74 will momentarily de 

crease, allowing coil spring 89 to rotate first inner drum 
frame 72 in a clockwise direction relative to first outer 
drum frame 90, as viewed in FIG. 6. This relative differ 
ential rotation continues, causing belt positioned bars 73 
to move radially outward along radial slots 92 and spiral 
slots 93, resulting in a net increase in the diameter of 
primary drum 69 until the designed tension in friction 
belt 74 is regained. Now the diameter of primary drum 
69 is larger and the diameter of secondary drum 75 is 
smaller, thus allowing an increased speed of rotation in 
driven shaft 82 for the same power input to drive shaft 
65. 
A reversed direction of rotation for driven shaft 82 

can be achieved by moving shaft 82 in a right hand 
direction as viewed in FIG. 7, until bevel gear 84 is 
disengaged and bevel gear 84a is engaged with bevel 
gear 83. 
From the foregoing, it can be seen that this alterna 

tive device and method will also automatically vary the 
drive ratio of a rotatable power source throughout a 
wide, predesigned range of drive ratios to achieve the 
most efficient speed and power of rotation. As in the 
case of the previously described device, secondary vari 
able diameter belt drum 75 changes diameter only when 
a change in the power of rotation or a change in the 
speed of rotation is needed. Likewise, variations to the 
diameter of primary drum 69 occur only to regain the 
designed operating tension of friction belt 74. No elec 
tric motor is required to vary the diameter of the belt 
drums in this alternative device. 
Another alternative structure and method of opera 

tion is disclosed in FIGS. 8-9. This modified form in a 
combination of the previously described methods of 
operations and is described in detail as follows. 

Drive shaft 94, operated by a suitable power source, 
rotates bevel gear 95 which in turn rotates bevel gear 
96. Suitably mounted on anti-friction bearing 97, bevel 
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6 
gear 96 rotates axially about shaft 98. Shaft 98 is rotated 
by heavy coil spring 99 through rigid connections 101a 
on bevel gear 96 and 101 on shaft 98. Shaft 98, in turn, 
rotates variable diameter primary drum 102 through 
rigid connection 103. Friction belt 104, in direct rota 
tion with primary drum 102, provides similar axial rota 
tion of variable diameter secondary drum 105. Secon 
dary drum 105 rotates shaft 106 through rigid connec 
tions 107 and 108, of secondary inner drum frame 109. 
Shaft 106 in turn rotates driven shaft 110 through bevel 
gear 111 and bevel gear 112. The rotational energy of 
shaft 110 may be used to perform work and operate any 
desired equipment within the designed capacity. 
Whenever shaft 110 is difficult to rotate and addi 

tional power is required, variable diameter primary 
drum 102 likewise requires a greater transfer of rota 
tional energy from heavy coil spring 99. The increased 
force on spring 99 results in a slight winding or tighten 
ing of the spring coils, causing a slight angular displace 
ment of bevel gear 96, relative to circular plate 113. 
Suitably mounted on anti-friction bearing 114, circular 
plate 113 rotates axially about shaft 98. Drag springs 60 
provide sufficient friction to dampen the free rotation of 
circular plate 113. 
When tab 34, mounted on top of bevel gear 96, is 

displaced sufficiently to engage switch 35, mounted on 
plate 113, switch 35 will activate electric motor 36, in 
the manner discussed in detail above, to achieve the 
desired polarity of motor 36. Electric motor 36 rotates 
small gear 115 which in turn rotates shaft 116 through 
larger gear 117. Shaft 116 rotates outer drum frame 118 
through spur gears 119 and ring gears 120, gears 120 
being rigidly mounted on outer drum 118. Outer drum 
118 is thus rotated in a clockwise direction relative to 
inner drum 121, as viewed in FIG. 8. This relative dif 
ferential rotation continues, causing belt spring posi 
tioning bars 122 and belt springs 123 to move radially 
inward along slots 124 and spiral slots 125, resulting in 
a net decrease in the diameter of variable diameter belt 
drum 102. The tension in the friction belt 104 will mo 
mentarily decrease until the diameter of variable diame 
ter secondary drum 105 increases sufficiently to regain 
the designed tension, as previously disclosed in FIG. 6 
and described in detail above. Now the diameter of 
primary drum 102 is smaller and the diameter of secon 
dary drum 105 is larger, thus gaining a greater mechani 
cal advantage and a net increase of useful power to 
driven shaft 110. 
Whenever less torque is required and a higher speed 

of rotation in shaft 110 is desired, variable diameter 
primary drum 102 likewise requires a lesser transfer of 
rotational energy from heavy coil spring 99. The de 
creased force on spring 99 results in a slight unwinding 
or expanding of the spring coils, causing a slight angular 
displacement of bevel gear 96, relative to circular plate 
113. When tab 34a (see FIG. 12), mounted on top of 
bevel gear 96, is displaced sufficiently to engage switch 
35, mounted on plate 113, switch 35 will activate elec 
tric motor 36, in the manner discussed in detail above, to 
achieve the desired polarity of motor 36. Electric motor 
36 rotates small gear 115 which in turn rotates shaft 116 
through larger gear 117. Shaft 116 rotates outer drum 
frame 118 through gears 119 and gears 120, gears 120 
being rigidly mounted on outer drum frame 118. Outer 
drum 118 is thus rotated in a counter clockwise direc 
tion relative to inner drum frame 121, as viewed in FIG. 
8. This relative differential rotation continues, causing 
belt spring positioned bars 122 and belt springs 123 to 
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move radially outward along slots 124 and spiral slots 
125, resulting in a net increase in the diameter of vari 
able diameter belt drum 102. The tension in friction belt 
104 will momentarily increase until the diameter of 
variable diameter belt drum 105 decreases sufficiently 
to regain the designed tension, as previously disclosed 
in FIG. 6 and described in detail above. Now the diame 
ter of primary drum 102 is larger and the diameter of 
secondary drum 105 is smaller, thus allowing an in 
creased speed of rotation in shaft 110 for the same 
power input to shaft 94. 
From the foregoing it can be seen that this alternative 

device and method will also automatically vary the 
drive ratio of a rotatable power source throughout a 
wide predesigned range of drive ratios to achieve the 
most efficient speed and power of rotation. As in the 
case of the previously described device, variable diame 
ter primary drum 102 changes diameter only when a 
change in the power of rotation or a change in the speed 
of rotation is needed. Likewise, variations to the diame 
ter of variable diameter secondary drum 105 occur only 
to regain the designed operating tension of friction belt 
104. 
FIGS. 13 - 16 illustrate that numerous other combi 

nations of the previously disclosed devices can also be 
used to achieve a variable ratio-transmission device to 
efficiently vary the drive ratio of a rotatable power 
source throughout a wide, predesigned range of drive 
ratios. 
FIG. 16 further discloses a modified structure and 

method of operation whereby any desired drive ratio, 
falling within a designed range of drive ratios, may be 
selected manually. The selected drive ratio will remain 
constant until a different drive ratio is manually se 
lected. If an increased power of rotation is desired, 
switch lever 126 is manually raised, engaging switch 
127, thereby activating electric motor 36, and achieving 
the desired polarity of motor 36 through wires 129, 130, 
switch 127, wires 131, 132, brushes 133, conductive 
surfaces 134, and wires 135. The resulting direction of 
rotation in motor 36 will cause a net decrease in the 
diameter of variable diameter belt drum 136. When the 
diameter of belt drum 136 decreases, the tension in 
friction belt 137 will momentarily decrease. Variable 
diameter belt drum 138, responsive to the change in belt 
tension, will increase in diameter until the designed 
operating tension in friction belt 137 is regained. Now 
the diameter of belt drum 136 is smaller and the diame 
ter of belt drum 138 is larger, thus providing a greater 
mechanical advantage and a net increase in useful 
power output. If an increase in the speed of rotation is 
desired, switch lever 126 is manually lowered, engaging 
switch 128, thereby activating electric motor 36, and 
achieving the desired polarity of motor 36 through 
wires 129, 130, switch 128, wires 131, 132, brushes 133, 
conductive surfaces 134, and wires 135. The resulting 
direction of rotation in motor 36 will cause a net in 
crease in the diameter of variable diameter belt drum 
136. When the diameter of belt drum 136 increases, the 
tension in friction belt 137 will momentarily increase. 
Variable diameter belt drum 138, responsive to the 
change in belt tension, will decrease in diameter until 
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the designed operating tension in friction belt 137 is 
regained. Now the diameter of belt drum 136 is larger 
and the diameter of belt drum 138 is smaller, thus pro 
viding a higher speed of rotational output. 
Other variations to the automatic switch devices 

described above could be achieved by utilizing such 
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well-known devices as centrifugal cut-out switches, and 
vacuum-activated cut-out switches. 
From the foregoing, it can be seen that this variable 

ratio transmission device may be used to efficiently 
change the drive ratio, manually or automatically, of a 
rotatable power source. It can also be seen that the 
device provides an infinitely variable drive ratio means 
between a wide range of predesigned minimum and 
maximum drive ratios. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and 
described, and accordingly, all suitable modifications 
and equivalents may be resorted to, falling into the 
scope of the invention as claimed. 
What is claimed is: 
1. A transmission connecting a drive shaft to a driven 

shaft having variable requirements to torque and speed, 
said transmission comprising: 

a. a frame; 
b. a first drum rotatably mounted on said frame for 

rotation about a first axis; 
c. first means for connecting said drive shaft and said 

first drum; 
d. a first substantially circular resilient band mounted 

coaxially on said first drum for radial expansion 
and contraction; 

e. a second drum rotatably mounted on said frame for 
rotation about a second axis; 

f second means for connecting said second drum and 
said driven shaft; 

g. a second substantially circular resilient band 
mounted coaxially on said second drum for radial 
expansion and contraction; 

h, an endless belt connecting said first circular band 
and said second circular band, said belt being effec 
tive to transfer power from said drive shaft and said 
first drum to said second drum and said driven 
shaft; 

i. said first means for connecting said drive shaft and 
said first drum including spring means connected 
therebetween for transferring power from said 
drive shaft to said first drum and yieldable in re 
sponse to change in torque transmitted there 
through thereby to permit limited relative angular 
displacement between said drive shaft and said first 
drum, and 

j. means responsive to such displacement to vary the 
diameter of said first circular band. 

2. A transmission as in claim 1 in which said first 
means for connecting said drive shaft and said first 
drum includes a first axle journaled on said frame and 
carrying said first drum; a cylindrical extension 
mounted on said first drum, the axis of said extension 
being coincident with said first axis; a first bevel gear 
journaled on said extension, said first bevel gear being in 
driven engagement with said drive shaft; and said spring 
means is engaged between said first bevel gear and said 
first drum for transferring power from said drive shaft 
to said first drum. 

3. A transmission as in claim2 in which said means for 
varying the diameter of said first circular band includes 
a plurality of worm gears radially mounted on said first 
drum; a plurality of traveler blocks threadably engaged 
with said worm gears and located equidistant from said 
first axis, said traveler blocks moving radially out 



9 
wardly and inwardly in response to rotation of said 
worm gears to maintain equal distances from said first 
axis; means for connecting said first circular band to 
said traveler blocks so that the diameter of said first 
circular band is established by the radial location of said 
traveler blocks, with said diameter of said first circular 
band increasing and decreasing in response to the radial 
movements of said traveler blocks; and means respon 
sive to said angular displacement for rotating said worm 
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gears in unison to effect uniform radial movement of 10 
said traveler blocks. 

4. A transmission as in claim 3 in which said worm 
gear rotating means includes an electric motor mounted 
on said first drum; and switch means for controlling the 
operation of said electric motor, said switch means 
being actuated by said relative angular displacement 
between said first bevel gear and said first drum. 

5. A transmission as in claim 4 in which said switch 
means includes a plate coaxially mounted on said drum 
extension parallel to and adjacent said bevel gear, said 
plate rotating in unison with said first drum and said 
first bevel gear rotating at an angular velocity deter 
mined by the angular velocity of said drive shaft; first 
electrical contact means mounted on said plate; and 
second electrical contact means mounted on said first 
bevel gear, said first electrical contact means and said 
second electrical contact means actuating said motor by 
engagement between said first and second contact 
means as the angular velocity of said first drum and said 
plate is temporarily changed relative to the angular 
velocity of said drive shaft and said first bevel gear. 

6. A transmission as in claim 5 in which said second 
means for connecting said second drum and said driven 
shaft includes a second shaft journaled on said frame 
coincident with said second axis; a bevel gear mounted 
on said second shaft, said bevel gear being in driving 
engagement with said driven shaft; and means for 
mounting said second drum on said second shaft for 
rotation in unison therewith. 

7. A transmission as in claim 6 in which said means for 
varying the diameter of said second circular band in 
cludes a spider journaled on said second shaft; second 
spring means engaging said second drum and said spi 
der, said second spring means being mounted to rotate 
said spider and permit limited relative angular displace 
ment between said second drum and said spider; a plu 
rality of positioning bars translatably mounted on said 
second drum for radial movement; means for connect 
ing said second circular band to said positioning bars, 
said second circular band having an inward urgency 
and including an overlapping portion enabling the di 
ameter of said second circular band to increase and 
decrease in response to the radial movements of said 
positioning bars; and means connecting said spider and 
said positioning bars for radially translating said posi 
tioning bars in response to relative angular displacement 
between said second drum and said spider. 

8. A transmission as in claim 7 in which said position 
ing bar translating means includes a plurality of flexible 
wires anchored at one end on said spider and at the 
other end on said positioning bars; and a corresponding 
plurality of pulleys located on radii including said posi 
tioning bars, said pulleys being effective to align said 
wires so as to urge said bars radially outwardly in oppo 
sition to said inwardly urgent second band as said sec 
ond drum and said spider are angularly displaced in a 
first direction, said wires permitting said second circular 
band to urge said positioning bars radially inwardly as 
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10 
said second drum and said spider are angularly dis 
placed in a second relative angular direction opposite to 
said first angular direction. 

9. A transmission as in claim 8 including an electrical 
limit switch on at least one of said worm gears for re 
stricting the extent of radial movement of said traveler 
blocks. 

10. A transmission as in claim 8 including an electrical 
selector switch interposed in the electrical circuitry of 
said motor, said selector switch being mechanically 
connected to the gear shift mechanism of a vehicle and 
being effective to disable the electrical motor circuit 
when the vehicle's gear shift mechanism is in neutral or 
reverse mode. 

11. A transmission as in claim 8 including a disabling 
switch mechanically connected to the accelerator of a 
vehicle and electrically connected to the electrical cir 
cuitry of said worm drive motor, said disabling switch 
preventing actuation of said motor each time the accel 
erator is released. 

12. A transmission as in claim 8 including an indicator 
having a sensing arm; and a wheel on the distal end of 
said arm in engagement with said belt on a radius of said 
first circular band, said indicator being calibrated to 
indicate the ratio of diameters of said first circular band 
and said second circular band. 

13. A transmission as in claim 1 and an outer drum 
coaxial with said first drum, and wherein said drive 
shaft is drivingly connected to said outer drum, said 
spring means being connected between said first drum 
and said outer drum, said first drum being provided 
with a plurality of radial guides, and wherein said means 
responsive to such displacement to vary the diameter of 
said first circular band comprises a plurality of radial 
guides on said outer drum, a plurality of primary posi 
tioning blocks each in engagement with respective adja 
cent ones of said spiral guides and said radial guides for 
movement along said guides radially inwardly toward 
and outwardly from the axis of said first drum in re 
sponse to said relative angular displacement, said first 
resilient band being connected to said blocks for expan 
sion and contraction with such radial outward and in 
wardly movement thereof. 

14. A transmission as in claim 1 wherein said last 
means comprises a first set of radial guides and a second 
set of relatively angularly displaceable spiral guides 
coordinated with said first set, one of said sets being 
connected for rotation to said shaft and the other being 
connected for rotation to said band, and a plurality of 
guide followe elements, each said element following one 
guide and of said first set and a corresponding guide of 
said second set, said follower elements being connected 
to said first band. 

15. A transmission as in claim 1 in which said means 
for varying the diameter of said first circular band in 
cludes a manually operated two-way electical switch; 
an electrical motor mounted on said first drum rotation 
therewith; and gear means connecting said electrical 
motor and said first circular band for radially contract 
ing and expanding said first circular band in response to 
said switch means. 

16. A transmission connecting a drive shaft to a 
driven shaft having variable load requirements of 
torque and speed, said transmission comprising: 

a. a frame; 
b. a first drum mounted on said frame for rotation 

about a first axis; 
c. a drive shaft 
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d. a torque transmitting spring drivingly connecting 
said drive shaft to said first drum; 

e. a second drum mounted on said frame for rotation 
about a second axis parallel to said first axis; 

f. a plurality of primary positioning members mov- 5 
able mounted on said first drum equidistant from 
said first axis and being movable toward and away 
from said first axis; 

g. a plurality of secondary positioning members mov 
ably mounted on said second drum equidistant 10 
from said second axis and being movable toward 
and away from said second axis; 

h. resilient means urging said secondary positioning 
members outwardly from said second axis; 

i. an endless belt trained over and frictionally engag 
ing said primary positioning members and said 
secondary members, said belt being effective to 
transfer power from said drive shaft and said first 
drum to said second drum and said driven shaft; 
and 

j. means responsive to angular displacement between 
said drive shaft and said first drum resulting from 
variable load demands for changing the diameter of 
the first circle formed by said primary positioning 25 
members and being responsive to an increase in 
such torque to decrease the diameter of said circle, 
the diameter of the second circle of the secondary 
positioning members increasing under the influence 
of said resilient means in response to the reduction 30 
of belt tension resulting from such decrease in di 
ameter of said first circle. 

17. A transmission as in claim 16 wherein said first 
drum is provided with means for guiding said primary 
positioning members radially inwardly and outwardly 35 
thereof, and wherein said drive shaft carries spiral guide 
means extending spirally outwardly from the axis of 
said drive shaft and adjacent said guiding means of said 
first drum, said primary positioning members being 
engaged with said spiral guide means for movement 40 
therealong in response to said angular displacement. 

18. A transmission connecting a drive shaft to a 
driven shaft having variable requirements of torque and 
speed, said transmission comprising: 

a, a frame; 45 

15 

20 

12 
angular displacement between said first outer drum 
and said first inner drum; 

e. a plurality of primary positioning blocks equidis 
tant from said primary axis and disposed in respec 
tive adjacent ones of said spiral slots and said radial 
slots for movement along said slots in response to 
relative angular displacement between said first 
outer drum and said first inner drum; 

f, a secondary drum rotatably mounted on said frame 
for rotation about a secondary axis said secondary 
drum including a second external drum having a 
plurality of spiral slots formed therein and a second 
internal drum having a plurality of radial slots 
formed therein; 

g. means for connecting said secondary drum and said 
driven shaft; 

h. secondary spring means connecting said second 
internal drum and said second external drum for 
transferring power therebetween and allowing 
limited relative angular displacement between said 
second internal drum and said second external 
drum; 

i. a plurality of second positioning blocks equidistant 
from said secondary axis and disposed in respective 
adjacent ones of said spiral slots and said radial 
slots for movement along said slots by an amount 
related to the extent of relative angular displace 
ment between said second external drum and said 
second internal drum; 

j. an endless belt connecting said primary drum and 
said secondary drum, said belt frictionally engag 
ing said primary positioning blocks and said secon 
dary positioning blocks, the linear speed of said belt 
relative to the rotational speed of said drive shaft 
being responsive to changes in the diameter of the 
circle formed by said equidistant positioning blocks 
in said primary drum responsive to the torque ap 
plied through said primary spring means and the 
rotational speed of said secondary drum relative to 
the linear speed of said belt being responsive to 
changes in the diameter of the circle formed by said 
positioning blocks in said secondary drum respon 
sive to the tension applied by the power-transmit 
ting tensioned run of said belt, 

19. A transmission as in claim 18 including an electric 
b. a primary drum rotatably mounted on said frame 

for rotation about a primary axis, said primary 
drum including a first outer drum having a plural 
ity of spiral slots formed therein and a first inner 
drum having a plurality of radial slots formed 
therein; 

c. means for connecting said drive shaft and said 
primary drum; 

d. primary spring means connecting said first Outer 
drum and said first inner drum for transferring 
power therebetween and allowing limited relative 
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motor; electrical switch means interposed between said 
drive shaft and said primary drum, said switch means 
being effective to sense changes in relative speed be 
tween said drive shaft and said primary drum, said 
switch means being effective to actuate said electric 
motor; and gear means connecting said electric motor 
and said first inner drum for urging said positioning 
blocks in a radial direction in dependence upon the 
direction of angular displacement between said first 
inner drum and said first outer drum. 


